HCMVE occurs in up to 30% of immunocompromised patients and occurs occasionally in immunocompetent hosts as well.' In adults, HCMV infection is increasingly seen as an opportunistic infection complicating the acquired immunodeficiency syndrome (AIDS). Perinatally HCMVE is due mostly to intra-uterine transplacental infection. A characteristic histological feature of cerebral HCMV infection is a periventricularly accentuated necrotising encephalitis with haemorrhage and calcification, but cases with non-specific nodular encephalitis, that is, multifocal microglial proliferation, occur with increasing frequency in HIV patients. Inclusion-bearing cells of Cowdry type A are pathognomonic but may be missing. HCMV infection can be verified by immunocytochemistry with specific antibodies against viral antigens or by nucleic acid hybridization techniques even in the absence of HCMV inclusion bodies.2 3 Recently, the feasibility of detecting herpes simplex virus type 1 (HSV-1) DNA in paraffin sections of human necropsy brains by the use of PCR was reported. 4 Sections of paraffin-embedded tissue were processed for PCR according to Wright and Manos.6 Samples were placed in a 1-5 ml reaction tube and extracted twice with n-octane and twice with absolute ethanol. Remaining ethanol was evaporated completely under vacuum and 200 pl per sample of proteinase digestion buffer was added containing (final concentrations) 200 /ig/ml Proteinase K (Boehringer Mannheim, Mannheim, Germany), 50 mM Tris/HCl pH 8-5, 1 mM EDTA and 1% Triton X-100. Proteinase digestion was carried out for three hours at 55°C, the enzyme was inactivated by boiling the samples for five minutes, and insoluble material was pelleted at 10-000 g for 10 minutes. Five ,ul of the supernatants were used in PCR. All samples investigated were extracted and tested by nPCR at least in duplicate.
PCR was performed as previously described.5 A DNA fragment from the coding region of the essential HCMV glycoprotein B (gB)7 was amplified using two sets of nested primers (E ,2, 11,2; E, 5'-TCC AAC ACC CAC AGT ACC CGT-3', E2 5'-CGG AAA CGA TGG TGT AGT TCG-3', I, 5'-GTC AAG GAT CAG TGG CAC AGC-3', I2 5'-GTA GCT GGC ATT GCG ATT GGT-3'). None of the control tissues from patients with HSV-1 encephalitis (n = 6) or without pathological findings (n = 5) contained detectable amounts of HCMV DNA (data not shown). Discussion PCR has been used to detect HCMV DNA in a variety of clinical specimens, such as peripheral blood,3 10 urine," saliva,"2 and formalinfixed paraffin-embedded surgical biopsies or necropsy samples.13 14 Our present findings confirm that PCR can also be used to detect HCMV virus in paraffin sections from human necropsy brains. Necropsy material stored for several years still seems to be suitable for detection of viral genomic DNA sequences. The use of a nested PCR protocol offers maximum sensitivity and specificity. In four cases of HCMVE from our laboratory, we could readily amplify HCMV specific sequences (fig, table) . We could, however, only detect CMV specific DNA sequences in tissues with histological features of inflammation or infection, not in areas remote from inflammatory foci. It seems to be mandatory therefore to use samples from regions with inflammatory changes, especially if the sample is small, for example in a sterotactic biopsy.
In two cases of immunocytochemically proven HCMVE from a different Institute, HCMV specific DNA sequences could only sporadically be amplified (fig, table) . However, immunocytochemical investigations clearly demonstrated, that these tissues contained viral antigens. Since a non-specific inhibition could be excluded and both samples contained significantly lower amounts of J3-globin sequences compared with HCMV-PCR positive samples, the obviously false negative results were most likely due to inefficient DNA extraction or degradation of viral DNA templates. Recently, it has been shown that the fixation protocol for materials used in PCR is a crucial step, since some fixation methods damage DNA and thus deleteriously affect subsequent PCR analysis.'5 16 An appreciable degradation of longer DNA templates occurs in formalin fixed materials. Therefore short amplimers <300 bp are desirable.
As HCMV is an important clinical pathogen in the immunocompromised host causing significant morbidity and mortality, the development of new diagnostic procedures is urgently needed for the early detection of opportunistic infection. HCMV visceral infection is a major cause of morbidity in AIDS patients and HCMVE has been found in 15-30% of HIVpatients in several large necropsy series."7
Investigation of prevalence and incidence of HCMV infection of the CNS is important, because patients with HCMVE may benefit from a therapy with ganciclovir or foscarnet. In AIDS patients HCVM infection may mimic HIV-encephalitis or may be masked by concurrent opportunistic viral and non-viral CNS lesions. Therefore PCR may offer an additional diagnostic tool, especially if only small samples (for example, by stereotactic biopsy) are available. Our results confirm that PCR can be used as a specific diagnostic method to detect HCMV DNA sequences in formalin-fixed, paraffin-embedded materials. Critical steps are fixation of specimens and subsequent DNA extraction that require careful control, if PCR is used for the detection of HCMV in biopsy or necropsy materials.
Samples from two cases of HCMVE (Cases 5 and 6, Table) were kindly provided by Dr Margaret Esiri, Department of Neuropathology, University of Oxford, UK.
